Abstract Intimate partner violence (IPV) is a significant public health problem in South Africa. However, limited research exists on IPV during pregnancy and the postpartum period in South Africa. The purpose of this study is to describe the prevalence, rates and correlates of IPV among South African women during pregnancy and the first 9 months postpartum. Data are from a longitudinal study with women recruited during pregnancy between 2008 and 2010 at a public clinic in Durban. We used a modified version of the World Health Organization's IPV scale to estimate prevalence and rates of IPV during pregnancy, at 4 months postpartum and 9 months postpartum and we used logistic regression to assess the correlates of IPV during this time. More than 20 % of all women experienced at least one act of physical, psychological or sexual IPV during pregnancy. Nearly one-quarter of all women experienced at least one act of physical, psychological or sexual IPV during the first 9 months postpartum. Psychological IPV was the most prevalent type of IPV during pregnancy and the first 4 months postpartum. Age and previous violence within the relationship were associated with IPV during pregnancy and IPV during the postpartum period. The high levels of IPV during pregnancy and the postpartum period highlight the need to develop screening and intervention strategies specifically for this time. Further, women should be screened not only for physical violence but also psychological violence given that psychological violence may result in distinct negative consequences.
Introduction
Intimate partner violence (IPV), defined as the experience of ''physical, sexual or psychological harm by a current or former partner or spouse'' [1] , is a significant public health and human rights problem across the globe, and South Africa is no exception [2, 3] . In a nationally representative study on IPV, one in three South African women had experienced physical IPV at some point in their current relationship [4] . Other types of violence within intimate partnerships are also common: nearly half of all women in a cross-sectional, community based study conducted in three provinces experienced emotional abuse or were denied financial support from their partner in the previous year [5] . Furthermore, though the sensitivity of asking about and reporting sexual violence makes measurement notoriously difficult [6, 7] , one national study found at least 7 % of women reported being forced or persuaded to have sex against their will [8, 9] .
IPV has significant negative health and social consequences for South African women, including injury, poor mental health, sexually transmitted infections (including HIV), substance use and death [2, 10] . Half of all women who are killed in South Africa are killed by their intimate partners; this rate of femicide (8.8/100,000) is the highest in the world [11] . In addition, interpersonal violence, including IPV, negatively affects South African women's daily lives and accounts for 10.9 % of all disabilityadjusted life years [2] .
Whereas a growing body of research has examined the prevalence of IPV in South Africa and across the globe using general samples of women, very little research has examined IPV during pregnancy and postpartum period. This gap in the literature needs attention given that IPV during pregnancy and the postpartum period may negatively affect not only women's health and well-being but that of their infants as well. To our knowledge, no research has examined the negative outcomes of IPV in the early postpartum period; however, IPV during pregnancy has been associated with physical morbidity, including preterm labor, vaginal bleeding, kidney infection, urinary tract infections and cesarean sections [12] [13] [14] . IPV during pregnancy has also been associated with poor mental health, including increased emotional distress during pregnancy [15] [16] [17] and postnatal depression [18] . In a retrospective case-control study in the United States where cases were defined by attempted or completed femicides and controls were randomly identified abused women living in the same city, researchers found that women who experienced IPV specifically during pregnancy were at increased risk for future femicide as compared to women who did not experience IPV specifically during pregnancy [19] . Finally, infants whose mothers experience IPV during pregnancy are at greater risk of low birth weight [20] [21] [22] [23] , preterm birth [20] and perinatal death.
Even so, only two South African studies have examined IPV specifically during pregnancy. In both studies, the prevalence of physical violence was 10 % or less [5, 17] . The second study also reported that nearly 20 % of women reported psychological IPV and approximately 3 % reported sexual IPV [17] . To our knowledge, no studies in South Africa have examined IPV during the first 9 months postpartum.
Our understanding of correlates of IPV during pregnancy and the postpartum period in the South African context is also limited. Systematic reviews in sub-Saharan Africa and the United States suggest that age, socioeconomic status and relationship type are correlated with IPV during pregnancy, although the findings are inconsistent [24, 25] . These reviews have also found reproductive health characteristics like pregnancy intention, parity and HIV status to be associated with IPV during pregnancy. In addition, having experienced IPV in the relationship before pregnancy has been associated with risk of IPV during pregnancy [26] [27] [28] . To our knowledge, no research has examined whether these same characteristics are also associated with IPV postpartum. The purpose of this study is to examine IPV during pregnancy and the first 9 months postpartum among urban South African women. In particular, we estimate the prevalence and rates of: (a) any violence; (b) physical violence; (c) psychological violence; and (d) sexual violence, we describe overlap in types of violence experienced and we assess whether demographic characteristics, reproductive health characteristics and having a history of IPV in one's relationship are associated with IPV during pregnancy or with IPV during the postpartum period.
Methods

Setting and Study Overview
The data set for this analysis comes from women who participated in the control arm of the South Africa HIV Antenatal Post-test Support Study (SAHAPS). SAHAPS was a randomized controlled trial designed to provide women with enhanced HIV counseling and psychosocial support during pregnancy and the postpartum period. SA-HAPS was conducted in a public antenatal clinic in Umlazi township (17 km southwest of Durban) in the province of KwaZulu Natal (KZN). Of the nine provinces in South Africa, KZN has the highest prevalence of HIV infection, the greatest proportion of individuals living in poverty and the highest infant mortality rate [29] .
Women were recruited for SAHAPS at their first antenatal visit, which on average, took place when women were 5 1/2 months pregnant. Inclusion criteria to participate in SAHAPS were: (1) at least 18 years old, (2) had never tested for HIV or had tested negative for HIV at least 3 months prior to recruitment (3) attending first antenatal visit when HIV testing was offered (4) had a primary partner who they had been with for at least 6 months (5) planned to live in Durban for at least the next year (6) planned to bring their infant to the clinic for immunizations (7) were able to communicate in Zulu or English and (8) were not a high-risk pregnancy.
Women who consented to participate in SAHAPS completed a baseline assessment immediately after providing informed consent and prior to receiving clinical services (including HIV testing). Women also completed a behavioral assessment at 4 months and at 9 months postpartum. Each assessment was conducted in Zulu or English by one of four trained South African survey interviewers using computer assisted personal interviews. Each interviewer completed training on conducting quantitative interviews, which included sessions on rapport building, asking sensitive questions and good ethical conduct. Women who showed signs of distress during the interview were referred to the onsite psychologist. The research was approved by the board of ethics at the University of North Carolina at Chapel Hill and the University of KwaZuluNatal.
Sample
A total of 747 women participated in the control arm of the SAHAPS study. To describe prevalence and rates of IPV during pregnancy, at 4 months postpartum and at 9 months postpartum, data were used from control arm participants who were with the same partner for the entire study period (717/747), who participated in all three study assessments (468/747) and who were not missing data on any violence items (445/463), for a total sample size of 445 women. To describe correlates of IPV during pregnancy and postpartum, data were used from participants who fit the same criteria above and who were not missing data on demographic or reproductive health correlates. Logistic regression was used to examine whether IPV during pregnancy or other demographic and reproductive health characteristics were associated with study drop out at 4 months or 9 months postpartum.
Measures
Violence was measured using a modified version of the World Health Organization (WHO) Violence Against Women instrument [30] . This instrument contains thirteen items on physical, sexual and psychological violence that a woman has experienced with her current partner and has been validated in numerous South African studies [31] [32] [33] . Each item has five response categories, ranging from ''never'' to ''more than ten times.'' Physical violence was measured through six items (e.g. ''how many times has your current partner pushed or shoved you?'') (a = .80). Psychological violence was measured through four items (e.g. ''how many times has your current partner insulted you or made you feel bad about yourself?'') (a = .69). Sexual violence was measured through three items (e.g. ''how many times has your current partner physically forced you to have sex when you did not want to?'') (a = .77).
Items were modified in this study to reflect the specific reference period for which the women were being questioned. In the baseline survey, each item was prefaced with ''during this pregnancy, how many times has your current partner…'' In the 4 months postpartum survey, each item was prefaced with ''since delivery, how many times has your current partner…'' Finally, in the 9 months postpartum survey, each item was prefaced with, ''since the last time I saw you, how many times has your current partner…''.
Binary variables were created to estimate the prevalence of physical, psychological and sexual violence during pregnancy, at 4 months postpartum and at 9 months postpartum. Specifically, to estimate the prevalence of physical violence in pregnancy, a woman's responses across the six items on physical violence during pregnancy were summed. A woman received a 0 if she had not experienced any physical violence during pregnancy and a 1 if she had experienced one or more acts of physical violence during pregnancy. Psychological violence and sexual violence were estimated in the same fashion using the relevant violence items from the instrument. Binary variables were also created to estimate the proportion of women who had experienced (1) any violence (regardless of type) at each time point, (2) any violence postpartum and (3) any violence across the entire study period. Lastly, two binary variables were created to indicate whether a woman had experienced IPV in the current relationship any time before pregnancy and whether a woman had experienced IPV in the current relationship before the postpartum period.
Rate variables were created to estimate the average amount of IPV (physical, psychological, sexual and any IPV) per month that women experienced during pregnancy, between delivery and 4 months and between 4 and 9 months postpartum. Women could complete each study assessment within a given window of time. For example, women's gestational ages varied at the baseline assessment because each woman enrolled in the study when she initiated antenatal care. To estimate the rate of physical violence per month during pregnancy, a woman's responses across the six items on physical violence at pregnancy were summed and then divided by her gestational age (in months).
Demographic covariates Participants reported their age, education, and whether they currently lived with their partner at baseline. Following previous research in South Africa, we created a measure of socioeconomic status by using principal components analysis to derive a linear index from a series of asset ownership indicators and then categorized participants as belonging to the poorest 40 %, middle 40 % or wealthiest 20 % [34] [35] [36] .
Reproductive health covariates Participants reported their parity and pregnancy intention at the baseline visit. Study nurses offered participants HIV testing during pregnancy; participants who tested positive were coded as ''1'' and participants who tested negative were coded as ''0''.
Analysis
All analyses were completed using SAS 9.4 [37] . First, we calculated prevalence estimates, rates and overlap in different types of IPV for each of the three time points in the study. Next, we conducted separate bivariate analysis to examine correlates of IPV during pregnancy and of IPV postpartum. Last, we conducted multivariate logistic regression to examine whether correlates remained significantly associated with IPV during pregnancy or IPV postpartum after controlling for other variables in the model.
Results
Description of Sample
Women's ages ranged from 18 to 44 years and almost all (94 %) had completed secondary school (see Table 1 ). On average, women had been in a relationship with their current partner for 4.7 years, although a majority (75 %) did not live with their partner. Thirty-six percent of women in the sample tested HIV-positive at baseline. Over onethird of women were pregnant for the first time and fourfifths described their pregnancy as unintended. On average, women were five and a half months pregnant at their first antenatal care visit (range 5-41 weeks). Attrition did not differ according to age, education, parity or with IPV experienced during pregnancy. Women who did not complete the 14 week follow up visit were significantly more likely to be in the poorest SES tercile, to live with their partner, to be farther along in their pregnancy at the baseline visit and to be HIV-positive than those women who completed the visit (all p's \ .05). Women who did not complete the 9 month follow up visit were significantly more likely to be in the lowest SES tercile and to be HIV positive than those women who completed the visit (all p's \ .05).
Prevalence, Rates and Overlap of IPV Across the Entire Pregnancy and Postpartum Period
The IPV prevalence estimates at each time point are depicted in Fig. 1 . Almost half of all women (42.25 %) experienced at least one act of physical, psychological or sexual IPV (any IPV) either during pregnancy or the first 9 months postpartum. Further, women experienced an average of .21 acts of IPV per month across pregnancy and the first 9 months postpartum (range 0-5.5). While most women who experienced IPV experienced only one type of IPV within each time point; at least a third of women of experienced two or three types of IPV within each time point (Fig. 2) .
Prevalence and Rates During Pregnancy
Just over one-fifth of women (21.35 %) experienced at least one act of IPV during pregnancy, and the prevalence of psychological IPV (16.63 %) was nearly double that of physical IPV (8.76 %) and more than five times that of sexual IPV (3.15 %) ( Table 1) . During pregnancy, women experienced an average of .15 acts of IPV per month, and the average rate of psychological IPV (.09) was greater than physical IPV (.05) and sexual IPV (.02).
Prevalence and Rates 4 months Postpartum
Nearly one-quarter of women (24.94 %) experienced any IPV at least once in the first 4 months postpartum, and the prevalence of psychological IPV (19.55 %) was one and a half times greater than that of physical IPV (13.48 %) and ten times greater than that of sexual IPV (2.25 %). During the first 4 months postpartum, women experienced an average of .29 acts of IPV per month, and the average rate of psychological IPV (.16) continued to be greater than physical IPV (.11) and sexual IPV (.02). Nearly one-fifth of women (17.75 %) experienced IPV at least once between 4 and 9 months postpartum. The prevalence of psychological IPV and physical IPV were more similar to one another than at previous time points (14.38 and 10.56 %, respectively) and still approximately five times greater than sexual IPV (2.47 %). Between 4 and 9 months postpartum, women experienced an average of .27 acts of IPV per month and the average rates of psychological IPV and physical IPV were the same (.12) and still greater than sexual IPV (.03) ( Table 2) . 
Discussion
The aims of this study were to describe the prevalence, rates and overlap of different types of IPV across pregnancy and the postpartum period, and to assess whether demographic characteristics, reproductive health characteristics and having a history of IPV in one's relationship were associated with IPV during pregnancy or with IPV during the postpartum period. Approximately 21 % of all women experienced at least one act of physical, psychological or sexual IPV during pregnancy. Women's risk of IPV in the first 9 months postpartum was also high: nearly one-quarter of all women experienced at least one act of physical, psychological or sexual IPV during this time. Psychological IPV was the most prevalent type during pregnancy and in the first 4 months postpartum. The prevalence and rates of sexual IPV were much lower than other types of IPV during pregnancy and the postpartum period. While most women who experienced IPV experienced only one type of IPV within each time point; at least a third of women experienced two or all three types of IPV within each time point. Age and previous violence within the relationship were associated with IPV during pregnancy and IPV during the postpartum period. The prevalence of IPV during pregnancy (21.39 %) was within the range of other prevalence estimates during pregnancy in sub-Saharan Africa (2.3-57.1 %) [5, 17, [38] [39] [40] [41] [42] and higher than the prevalence reported in a recent meta-analysis across thirteen studies conducted within the region (15.23 %, 95 % CI 14.38-16.08 %) [25] . The wide variation in prevalence is at least partially attributable to differences in measurement and definition of IPV across studies. Nonetheless, the findings demonstrate a significant proportion of South African women are at risk of IPV during pregnancy.
Intimate partner violence in the period just following childbirth has not been studied in the sub-Saharan African context. The high postpartum prevalence estimates reported across the different types of IPV in this study (estimates range from 2.0 to 24.8 %) are among the highest reported globally among populations of adult women (postpartum estimates range from 2.0 to 7.4 %) [27, 43, 44] and suggest that this time period is one when women are at high risk of IPV. The postpartum period can be a vulnerable time for women as they recover both physically and emotionally from pregnancy and labor. Future research should assess whether and how IPV during this time affects women's physical recovery, their ability to provide infant care, their ability to breastfeed their infant as desired and their mental health [45] . We found little evidence that demographic or reproductive health characteristics other than age were associated with IPV during this time period. Systematic reviews on these risk factors for IPV in sub-Saharan Africa and the United States have generally reported mixed findings [24, 25] . While findings may be inconsistent due to differences in sampling, it may be that relationship and structural factors may be more important to understanding IPV during this time. Our finding that having previously experienced violence within the relationship was strongly associated with violence at both time points is consistent with existing literature [26] [27] [28] and supports this notion. Further research is needed to explore how other relationship and structural factors may affect women's risk of IPV during this time.
This study is not without limitations. First, the only assessment of IPV during pregnancy took place at a woman's first antenatal visit, which means that we did not ask about women's experience of IPV during the full exposure period of pregnancy. Second, the eligibility criteria for the SAHAPS study excluded women who may have been at particularly high risk for IPV, including women who were HIV positive at screening and those women who were not in stable partnerships. Third, although we attempted to maximize the disclosure of victimization through rigorous interviewer training and the use of an instrument that focused on asking behaviorallyspecific questions about victimization [30] , the sensitive nature of asking about IPV may have led to under-reporting. Fourth, the poorest women in our sample and HIVpositive women were significantly more likely to drop out of the study at 14 weeks and 9 months than women with more assets and HIV-negative women. Each of these potential limitations may have led us to underestimate the prevalence of IPV or may have affected our findings regarding the correlates of IPV during this time.
Nonetheless, the study has numerous strengths. To our knowledge, our study is the only one in sub-Saharan Africa to assess IPV in the postpartum period. Second, our study is one of the first studies to look at rates of different types of violence during pregnancy and the first 9 months postpartum. Rates may allow for more comparability across studies because they account for differential exposure. A final strength of the study is that it gives us a better sense of the scope of IPV during pregnancy among South African women because it describes not only physical but also psychological and sexual violence women experienced during this time. Understanding the extent of psychological and sexual violence during this time period is important because both psychological IPV and sexual IPV have adverse effects that are distinct from physical IPV [46, 47] .
Conclusions
South African women are heavily burdened by IPV across the life course and the findings from this study suggest that the time during pregnancy and the postpartum period is no exception. The findings illustrate the importance of IPV screening and intervention during both the pregnancy and the postpartum period, particularly among younger women. These periods are optimal times to identify women at risk of or currently experiencing IPV as South African women are highly engaged with the health care setting during this time: 87 % of South African women receive four or more antenatal sessions during their pregnancy [48] . Finally, women need to be screened not only for physical violence but also for psychological violence since psychological violence was the most prevalent type of violence women experienced during pregnancy and the first 4 months postpartum.
South African women are not currently screened for IPV during pregnancy and the postpartum period [49] , despite the fact that IPV during pregnancy was more common than many other conditions that women are regularly screened for during pregnancy, including pre-eclampsia and gestational diabetes [39] . While little evidence suggests that screening alone reduces IPV, screening done in conjunction with an intervention may reduce women's risk of future IPV [50] . At least four screening and support interventions (one of which was based in South Africa) have been efficacious at reducing IPV during pregnancy and/or the postpartum period [51] [52] [53] [54] . More research is needed to disseminate and evaluate the effectiveness and cost-benefits of these interventions as implemented in South African health care settings.
Interventions beyond the healthcare sector are also needed to address IPV during pregnancy and the postpartum period. While a number of community-based interventions have been effective at reducing IPV in South Africa [55, 56] , these interventions are not specific to pregnancy and the postpartum period. Interventions tailored to meet the needs of partners of pregnant women and/ or new fathers may be especially important to reduce male perpetration of violence during this time. Structural level interventions that alter norms and/or policies that facilitate the perpetration of IPV during this time are also needed.
